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LITHIC UNIT DESCRIPTION
NUMBER

. . " of i . Williams Canyon No. 1
Manitou Springs No. 1 O BRSO R 67 W, Oz e s o s e ne a6 (;ecfhgl,wf}l.ldfstﬁ, R. 67 W. sw sec. 32, T. 13 S., R. 67 W.
se se sec. 31, T. 13 S.,, R. 67 W. SW Se sec. s L. o I . burrowed El Paso County, Colorado El Paso County, Colorado

El Paso County, Colorado El Paso County, Colorado ,

(15) Sandstone, moderate red (5R5/4); medium grained;
strongly calcareous; glauconitic.

(14) Dolomite, pale red (10R6/2) to moderate orange
pink (10R7/4); nodular dolomite at base of unit
and algal laminated dolomite at top of unit.

(13) Dolomite and sandstone, pale red (10R6/2) to
moderate pink (5R7/4); thin alternating beds of
nodular dolomite and fine to medium grained
sandstone; sandstone rippled; interlocking grains

of dolomite and sandstone; thin beds; LITHIC UNIT FEET/METERS LITHOLOGY GRAIN SIZE
LITHIC UNIT DESCRIPTION predominantly dolomitic at top and sandy at base. NUMBER ¢ LITHIC UNIT DESCRIPTION LITHIC UNIT FEET/METERS LITHOLOGY GRRIN SIZE
UMBER ) ) NUMBER NUMBER
N (12) Sandstone and mudst?;e&:{jzifong,hpale rfed}l - 0o B76543210 375521210
(5R6/2) to grayish re R with greenish tint; CLAYSILT SAND . ' derate red AR
: . i . . L : te, pale red (10R6/2) to moder 0———=8
(19) Dolomltg and sandstone, pale red (10R6/2?, thin predominantly medium grained; glauconitic; slight (9) R;;;;E)' Vg;y thin beds; algal laminations with CLAYSILT SAND
alternating beds of nodular and algal laminated color banding due to glauconitic; moderately I) { )i Mgt 3 intervals laterally along bed w
dolomite and fine grained sandstone; sandstone 1 . burrowing: strongly rippled: ver lumpy® thickene _ 1% 1)
; . LITHIC UNIT FEET/METERS LITHOLOGY GRAIN SIZE calcareous; rare r gi gty pp i Y lanes; well-developed vertical fractures.
(11 rippled; beds less than one ft thick. NUMBER thin mudstone-siltstone interbeds (0.1 inch m P ! '—
LITHIC UNIT FEET/METERS LITHOLOGY GRAIN SIZE thick); gradational lower and upper contacts. 8 — 1 —
F‘ NUMBER (18) Sandstone, moderate red (5R5/4) to grayish grgen B78548210 5| w P LITHIC UNIT DESCRIPTION ::
— (10GY5/2); alternating very fine to medium grained — 0——8 . CL‘;;‘;‘L‘:;‘;::-" (11) Sandstone, moderate red (5R5/4) to grayish red (8) Covered interval 18 91-WT1-14 (19) 5] — NUMBER )
:: 0 ———-=% - A finely laminated and massive beds; sharp upper (5R4/2); medium grained; glauconitic and 1) L/]
:D 10 e CLAYSILT SAMD contact with overlying dolomitic unit. 16 89KS-2-15 ::” C}l) | micaceous; abundant feldspar grains; weakly ' ] 13 - l) (14) Dolomite, grayish red (10R4/2); well-developed
18 — . ::awsqqu o calcareous; strongly rippled with minor trough (7) Sandstone pale red (}ORG/Z), s}lghtly l}ghte; . algal lamination.
L/\J) (17) Sandstone, moderate red (5R5/4) to grayish green 15 — " N crossbeds . 8 - colored than underlying unit with greenish tint 13
_——_— . (}0GY5/2),_altegngt1ng very flni tg medlug grgl?ed 13 B9KS-2-13 ™ : . 7 9iCH-1-1% 10 — - ' froW glaugonlte, predomlnant}y fine to medluz mrﬁﬁ?gmm (13) Dolomite and siltstone, grayish red (10R4/2);
) ol finely laminate eds to strongly U?r?weh eds; 5 —] . (10) sandstone, moderate red (5R5/4) to grayish red tona L 1 e grained with rare coarse grained; beds from ¢ N lis g1-ke1-13 12 Do 1o L, TR N . lower part noncalcareous siltstone; dolomite forms
18 BeKS—-1-18 . — ;1) burrow1ngt22§reases upward within unit; sharp 12 — (5R4/2); coarse to very coarse grained; , ) ] inches to 1 ft thick; stronglé giauconlglc w;g nd | pron "rren algal laminations; upper contact sharp.
] 5 e upper con : 12 B glauconitic and micaceous; abundant feldspar variable concentrations on bed planes; burro
. o ) rains; strongly calcareous; strongly trough trails on bedding surfaces, but less so than . 5R5/4); fine
7 T (16) Sandstone, poderate red (5R5/4) o gyaylgh green 1e paws-e ] 1) 2rossbedded agdyrippled; sharp contact with ? 7 underlying units; thin bedded with ripples 12 (12)gffﬁiig?nfﬁi:lﬁfgglzsiiiiff ;;f;(silé;)interbeds;
n e (10GY5/2); fine to coarse grained; unit fines h 12 e [ overlying and underlying units; lower contact G throughout unit; individual beds with sharp lower sharp upper contact.
17 - upward; stropgly glauconitic; small—scgle trogg - : bulbous with load casts(?). 15— and upper contacts. 12 91-NC1-12 U1
crossbedded in lower part of unit to ripples in 12 o 10— L SRR l) 15 —]
17 — .
upper part of unit. 9 d derat d (5R5/4) t ish red 7 91CH-1-13 — 5 —
10— trrrafina (9) Sandstone, moderate re o grayi
P o ‘ |
X . ) {S5R4/2) and grayish green (10GY5/2); medium to dstone pale red (10R6/2) to grayish red — S
" - 1G (15) sandstone, grayish red (10R4/2) tg'pale reddish y | coarse grained; glauconitic and micaceous: I) (6) f?;;fZ); ff;e to medium grained except for 12
X broyn (10R$/4) and greenish gray; fine to coarse G strongly calcareous; several thin, fining-upward 7 B1CN-1-12 — [ uppermost 3 inches which is coarse grained; thin ST
o grélned; rlpp}eﬁ; weakly ca}c§reous at baselof beds within unit; strongly trough crossbedded with 20 beds from 3 to 6 inches thick; strongly et -
; R uplt{ glagconltlc; slight fining upward cycles 15— ripples; gradational contact with overlying and e — [ R ENENE glauconitic with variable concentrations on bed 20— D i C:
18 BON5-1-168 15 — — I) within unit. . underlying units. planes; burrowshanq tiailihon biddéngniterE:ié L F—
. ; 10 B9KS-2-10 _‘ — thin bedded with ripples roughou ; 11 — —
(14) Sandstone, grayish rgd (10R472) to pale.reddlsh (8) Sandstone, moderate red (5R5/4) to grayish red color change with overlying unit. ::
— > brown (10R5/4) and olive gray (5Y4/1); fine .17 (5R4/2); sandstone silty especially in lower part GD
18 BonS-1-168 - grained; rippled and flat bedded in part; § BoNS-2-8 - of unit; medium grained; glauconitic and 7 BICN-1-11 - -
s ) moderately calcareous throughout unit; micaceous : strongly calcareous: several thin, 25 | (11) Covered interval, slope wash and narrow bench.
lauconitic; similar to unit 12 below but less 20 —| ; . ! IO S . . ic sandstone, silty, pale 10 ]
135 — g . g P e G fining-upward beds within unit; strongly rippled; (5) Sandstone, conglomerati Y 25 ' '
15 - G well exposed and in part covered. gradational contact with overlying and underlying red (10R6/2) to grayish red (5R4/2); sandstone 10 (- (10) Sandstone, moderate red (5R4/6); fine to medium
b 20— e R UL ' units coarse grained; strongly glauconitic with variable 10 grained feldspathic sandstone; bioturbated(?);
15 BOKS-1-15 —T {13) Sandstone and conglomeratic sandstone, grayish ’ concentrations on bed planes; moderately poorly exposed.
red (10R4/2) to pale reddish brown (10R5/4) and 8 suNs-2-8 — D calcareous throughout; finer grained units have . '
1 _ﬁ olive gray (5Y4/1); predominantly fine grained mottled (bioturbated?) appearance; conglomerate e [ (9) Sandstone and siltstone, dark graylsb red (§R3/2)
o sandstone with rare conglomeratic interbeds; 25 t1a o 30— re e clasts up to 1 inch in diameter; forms large- to moderate red (SR4/6); fine to medium grained;
L] - clasts up to 0.1 inches in diameter; rippled and T (7) Sandstone, moderate red (5R5/4) to grayish red ® Blek-1-I T scale, laterally continuous wedge-like crossbed “1oa e 30— [ b thin rippled beds; glauconitic; variably
t: 25— flat bedded in part; moderately calcareous; ? - (5R4/2) with greenish tint where strongly (;- sets up to 1 to 3 ft thick; superimposed 8 s1-wci- calcareous; in part burrowed; some thin peds.very
2 glauconitic; similar to unit 12 below but less G glauconitic; sandstone silty especially in lower 10 herringbone-like ripples on bed surfaces; sharp strongly glauconitic and feld;pathi;; thin silty
:: ™ — well exposed and in part covered. part of unit; in part strongly burrowed; fine to 6 91CH-1-8 — l) upper and lower contacts. 10 interb§§§; 81m11ag‘to.unier1§1ng units 6 t:rotgh 8
. coarse grained and glauconitic and micaceous; but bedding more distinct; sharp upper contact.
(12) sandstone and conglomeratic sandstone, grayish ? ™ severalgthin, fining-upward beds within unit; some 5 35 —] oon_prre ) . .
i3 — red (10R4/2) to pale reddish brown (10R5/4) and b 30— o EERRERIE beds coarse grained at base, others fine grained; 5 BICW-1-8 o RN 7 l) (4) sandstone and conglomeratic sandstone, pale red 35 — (8) Sandstone and siltstone, dark grayish red (5R3/2)
olive gray (5Y4/1); predominantly fine grained 7 - gradational contact with overlying unit. 5 91CH-1-7 A aan Man (10R6/2) to grayish red (5R4/2); sandstone coarse s [ to moderate red (5R4/6); fine to coarse grained;
13 b 30 SRR Pt sandstone with rare conglomeratic interbeds; ' to very coarse grained; conglomerate clasts up to 9 thin rippled beds, climbing ripple lamination, and
19 - ~” clasts up to 0.1 inches in diameter; rippled and o | ] 5 0.1 inches in diameter strongly glauconitic with ) herringbone sets: glauconitic; variably
. 29 i . : ? — . : . 1 ; in part burrowed; some thin beds ver
13 — 1G flat bedded in part; weakly calcareous; (6) Sandstone, moderate red (5R5/4) to grayish red G variable concentrations on bed planes; forms 8 calcareous part fold nic: thi i1t b
13 — 10 - glaucenitic. ; ~ ; large-scale, crossbed sets up to 1 to 3 ft thick strongly glauconitic and feldspathic; in silty
1) G} (5R4/2); sandstone silty; fine to coarse grained g = - - . S . . 7
12 89KS-1-128 - 35 — d glauconitic and micaceous: slight finin 4 91CK-1-6 o 40— [ I I B l)lllllllll thin and disappear along strike; superimposed 8 [ interbeds; similar to underlying units 6 and 7.
12 -0 (11) Sandstone and siltstone, grayish red (10R4/2) to 7 ] an gd thi t. ot h ! b gd 4 and g herringbone-like ripples on bed surfaces. Vo1 40— VLo TERERREE _ ‘->
12 35 — - pale reddish brown (10R5/4) and olive gray quai dWI tnounit; trough crossbedde B (7) Sandstone and siltstone, dark grayish red (5R3/2)
12 - (5Y4/1); predominantly fine grained; rippled and rippled. to moderate red (5R4/6); fine to coarse grained; F_
‘ 3 bioturbated; moderately calcareous at top of unit; ' C; (3) Si?dstoqf and cong;ﬁTeriglclsagdst?ng, lﬂgﬁiﬂ€§ay , thin'rippled beds,.climbing ripple lamlnatlgn{ énd —
12 B9KS-1-12A - fé;1> unit has mottled appearance from bioturbation; GD (5) Sandstone, conglomerate, and siltstone, moderate « olonats ) D (N6 to N7) to grayish red (10R4/2); interbedde 3 SLKEL-7 18) herringbone sets; in part burrowed; glauconitic; 2
O . thin silty interbeds. 7 89MS-2-7 — red (5R5/4) to grayish red (5R4/2); predominantly us sandstoge.and conglomeratic sandstone 1n.sma11— variably calcareous; some thin beds very strongly ::
1 - b1 40— L RERRRRNIL silty sandstone and thin siltstone interbeds; scale fining upward beds; sandstone, medium to 2 Y45 — glauconitic; thin silty interbeds.
1 w0 —] . S (10) Sandstone, grayish red (10R4/2) to pale reddish sandstone fine to coarse grained and glauconitic coarse grained; in part rippled and flat bedded;
11 - [ [ o J:IDI“--.Ill brown (10R5/4) and olive gray (5Y4/1); and micaceous; in part nodular(?); slight fining conglomerate clasts 95% quartz and 5% feldspar; (6) Sandstone, dark grayish red (5R3/2); coarse tp
1§nu-- e . predominantly fine grained; rippled; moderately upward within unit; conglomeratic at base of unit; i §1ast§ suprounded to subangglar, averaging 0.1 6 very coarse gréined; thin r}ppled beds, c}lmblng
calcareous at top of unit. 5 -l trough crossbedded with large-scale low angle ~ 3 e 1gch in dlameter;'nodulgr; in part pur;owed'and . L/]I ripple 1am1natlon{ gnd herrlngpone sets; 1n part
10 - troughs. L 15 bioturbated, but intensity varies within unit; burrowed; glauconitic; some thin beds very
10 - :fG;ID (9) Sandstone, moderate reddish brown (10R4/6); fine 8 15 | ~— . ) o S0 b . NERRERRL slight coarsening upward Wlthln unit; sharp upper — 15 strongly glauconitic.
9 BONS-1-8 ::" ) to medium grained; strongly rippled; moderately C;, (4) Sandstong and conglomeratic sapdstone, grayijh 3 91CH-1-4 i contact with overlying unit. 5 P11 S0— T EERRERRI
:. 4S — I calcareous in middle of unit; glauconitic; orange pink (5YR7/2) to yellowish gray fSYZ/d):
. = gradational upper contact. b BENS-2-6 — fine grained; bioturbated and in part rippled; s
e well-developed burrows; glauconitic an? micaceous; 5
; ; i i ds with clasts up to _1- . ] .
s — (8) Sandstone, grayish red (10R4/2) to pale reddish seve¥al thin ngglOﬁerétéﬁaSe i e e p 3 91CH-1-3 (2) Sandstone and conglomeratic sandstone, light el @ (5) Sandstone, siltstone, and conglomerate, grayish
broyn (10R§/4) and OllYe gray (5Y4/1); fine to — 15 CPRRE s 0.4 inches in diameter; P upp . 2 55 | greenish gray (5GY8/1) to pale reddish brown red (10R4/2) to grayish orange (10YR7/4);
c) 15 G mgdlum grained; predomlnant}y trough crossbedded 5 RN [ e, ®ieon acef  TTITTLL 2 BICH-1-2 (10R5/4); interbedded sandstone and conglomeratic . 55 —] sandstone medium grained and silty; rare pebbles
L, 50— L o b with bed sets up to 1 ft thick; large scale, “ GW 2 sandstone in small-scale fining upward beds; . floating in sandstone matrix; strongly bioturbated
- laterally persistent truncation surfaces; strongly ¥ BaKS-2-4 - 2 sandstone, fine to medium grained in part rippled with mottled appearance; very sharp contact with
— I) glauconitic with concentrations on bedding planes; ” and flat bedded; conglomerate clasts 95% quartz 2 91-KC1-2 (1) overlying unit.
< 8 BOKS-1-88 = C; sharp upper .contact; outcrop appears red from a 3 BAKS-2-38 - ! and 5% feldspar; clasts subrounded to subangular; 2
- distance. 3 1 BICH-1-1 60 — nodular; uppermost 3 inches bioturbated; similar (4) Sandstone and conglomeratic sandstone, pale red m
3 55— (3) Sandstone and conglomerate, pale yellow orange 1 e R te to underlying unit 1 but finer grained. 2 [ 60— L ol (10R6/2) to very light gray (N8); fine to medium
(10YR8/6) to moderate reddish orange (10R6/6); 1 (I grained; strongly burrowed, with well-defined l‘_:
8 89KS-1-8A > — sandstone coarse to very coarse grained and poorly - : A vertical burrows up to 0.1 inch in diameter; flat <
3 —» sorted; subrounded to subangular grains; IIII:::I:II bedded; interbeds of conglomeratic sandstone; unit ::
7 BONS-1-7 . : i 2 ;
(7) Sandspone, moderate crange pink K10R7/4) to light gogg}omﬁratg cééSts pr?domlgangly qTartg a?ddup te ::1:::::::: (1) Sandstone and conglomerate, light greenish gray rippled at base.
Ljrql-r' E3 8 greenish gray (5GY8/1); fine grained; strongly -2 lnches 1n dlameter; predominantly ripple INODDE DR (56Y8/1) to Pinkish gray (5YR8/1); interbedded
] biotgrbated; §harp upper contact; laterally 3 50 o - o unit; seyeral small fining-upward beds within SS——__ZO 111::::1111 sandstone and conglomeratic sandstone in small- f (3) Sandstone and siltstone, grayish pink (5R8/2) to
8 persistent unit. 3 et - unit; unit strgngly cglcareous ?t basg; upper P scale fining upward beds (3 to 6 inches thick); ] 55—___20 very light gray (N8); fine to medium grained;
IR e R _ 3 BOKS-2-3R e contact gradational with overlying unit. iy sandstone, coarse in part rippled and flat bedded; 1 strongly bioturbated with mottled appearance; thin
5 8KS-1-58 (6) Sandstone and conglomeratic sandstone, moderate ‘2 . PR conglomerate clasts 95% quartz and 5% feldspar; rarararen siltstone interbeds; unit rippled at base.
£ ‘ + 4+ 4+
orange pink (10R7/4) to pale red (536/2) and 15“544 i R Lo T IERRERRN clasts subrounded to subangular; strongly IS SSDRHH
¢ 5 blackish red (5R2/2); sandstone medium to coarse 1 — calcareous near middle of unit; sharp lower rrrriiiaas (2) sandstone and conglomerate, very light gray (N8)
grained; conglomeratic throughout unit with ) ! (il contact with granite. MM to grayish pink (5R8/2); predominantly medium
3 abundant quartz and feldspar clasts up ?O 1 inch ] O L R R ks A { o . +II::::I::: YRR EE grained sandstone, with two thin interbeds of
F- : 65 — wm in diameter; unit in part rippled and bioturbated; 20 +*+‘“+I:II: (2) Sandstone and conglomerate, grayish yellow green I++4w++++++ conglomerate; trough crossbedded and rippled;
EE ¥ oowe-1-th — 20 lower part of unit moderately calcareous; very RSO DEH! (5GY7/2) to moderate reddish orange (10R6/6) and . c Prriiaaas quartz and feldspar clasts up to on inch in
. thin silty interbeds; sharp, irregular lower and IDDSOBSHN pale red (10R6/2); sandstone coarse to very coarse (0) Proterozoic granite A E A A diameter; conglomerate beds more feldspathic than
- L] upper surfaces. bEE b grained and poorly sorted; subrounded to T iiiiiins sandstone beds; clasts predominantly subrounded; ‘t
3 B8NS-1-38 ::II:::::II subangular grains; conglomerate clasts A A+ sharp contact with underlying unit.
3 (5) Sandstone and conglomeratic sandstone, very pale 70 M predominantly quartz (90%) and feldspar (10%) up OSSN
green (10G8/2) to pale reddish brown (10R5/4); o =1 rr OSSO0 IEELEEREEEE to 0.3 inches in diameter; in part trough 75 — Praaaaey (1) Sandstone and conglomerate, pale red (L0R6/2) to —
] alternating beds of conglomeratic sandstone and I L NN EERN R crossbedded and rippled; slight fining upward P [ ——— INRNANEN grayish red (10R4/2) and greenish yellow (10Y7/2); ::
I:II:I:II: ripple laminated sandstone; slight fining upward within unit. : ' sandstone medium to coarse grained; quartzose ::
FH+EEF 4 within beds; individual fining upward beds one to ' (75%) and feldspathic (25%); conglomerate forms
Fiiiiiiiig two feet thick; very rare burrows along bedding (1) Sandstone and conglomerate, very light gray (N8) basal bed of clasts up to one inch in diameter;
I::::::I::: plapes; - sart nodular; quartz and feldspar to pale yellow orange (10YR8/6) and moderate ' small-scale low anglg crossbeds, flat beds, and
I::::ﬁ:::i: grains abundant. reddish orange (10R6/6); sandstone coarse grained ilspleilabundipt; unit ;tronily calcaieoEs;‘th
— . and poorly sorted; subrounded grains; conglomerate aterally continuous; sharp lower contact wi
0 75 —'I:Ij::IIII: (4) Sandstone and conglomeratlc'sandstone, very pale clasts predominantly quartz (90%) and feldspar granite.
I:::ﬂ::::i: green (10G8/2) to palg red§1sh brown (10R$/4); (10%) up to 0.5 inches in diameter; three well- " "
BB DEN quartz and feldspar rich with conglomeratic zones; defined conglomeratic beds in unit; in part trough (0) Proterozoic granite
RSSO OD conglomerate more abundant in lower part of unit; crossbedded and rippled; sharp lower contact with
PO predomlnént}y rlpple laminated with slight fining granite.
tEAb A At upward within unit.
0 ++++++++++
[ I A B | 8 h— E T I B | LI T I B | : :
(3) sandstone and conglomeratic sandstone, very pale (0) Proterozoic dgranite.
green (10G8/2) to pale reddish brown (10RS5/4);
sandstone fine to coarse grained; predominantly
quartzose with less feldspar than units 1 and 2
below; in part crossbedded and rippled;
predominantly subrounded grains; alternating
intervals of conglomeratic sandstone and
sandstone; conglomerate clasts up to 0.6 inches in
diameter; slight coarsening upward within unit;
sharp upper contact.
(2) Sandstone and conglomeratic sandstone, very pale
green (10G8/2) to pale reddish brown (10R5/4);
sandstone medium to coarse grained and very poorly
sorted; subangular to subrounded grains; -
conglomerate clasts of quartz and feldspar as Fossiliferous ,ﬂ\
lenses within unit; flat bedded laterally MEASURED SECTIONS AND PRELIMINARY LITHOFACIES
persistent unit. . . i;
Bioturbation DESCRIPTIONS OF CAMBRIAN SAWATCH QUARTZITE AND
(1) Conglomerate and sandstone, very pale green
(10G8/2); sandstone coarse to very coarse; PEERLESS FORMATION, MANITOU SPRINGS AREA,
conglomerate as lenses of quartz and feldspar Burrows and trails wN
clasts (< one inch thick) with sandstone matrix; COLORADO
flat bedded.
Glauconitic
(0) Proterozoic granite. C; b y
Dolomitic D T.S. Dyman and R.R. Charpentier

This report is preliminary and has not been reviewed for conformity with U.S.
Geological Survey cditorial standards and stratigraphic nomenclature. Any use
of trade, product, or firm names is for descriptive purposes only and d: =3 not
imply endorsement by the U.S. Government
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